Abstract Advanced glottic cancer (T3,N? & T4) is usually treated in the majority of centres by total laryngectomy. Carcinoma of the larynx is one of the very few subsets of all cancers which have shown a decrease in the 5 year survival rate and this phenomenon has been attributed to a Pharyngocutaneous fistula is the most common complication after total laryngectomy. Comparative study between double layered repair of pharyngeal mucosa against routine single layered repair in cases of ''total laryngectomy with partial pharyngectomy''. All patients with the principal procedure of ''total laryngectomy with partial pharyngectomy'' in department of otorhinolaryngology and head-neck surgery, Netaji Subhash Chandra Bose Medical College, Jabalpur, Madhya Pradesh, India were included in this study. Out of the 20 patients who had undergone total laryngectomy irrespective of the type of mucosal repair, 5 (25 %) patients developed pharyngocutaneous fistula. Out of the 8 patients, with double layered mucosa repair, 1 (12.5 %) patient developed pharyngocutaneous fistula. Out of the 12 patients, with single layered mucosa repair, 4 (33 %) patients developed pharyngocutaneous fistula. Double layered repair of pharyngeal mucosa is associated with a lower incidence of pharyngocutaneous fistula formation and no increased incidence of dysphagia after complete radiotherapy as compared to single layered repair.
Introduction
Historically, the first total laryngectomy was performed by Dr. Billroth in 1873 in a patient suffering from carcinoma of the larynx. In this instance, the post-operative phase was complicated by the development of a pharyngo-cutaneous fistula which eventually closed and allowed the patient to return to an oral diet. However, he developed a recurrence of his disease and later succumbed from it. For more than a century thereafter, total laryngectomy became a common and curative treatment employed for advanced laryngeal carcinoma with the expectation that individuals would retain normal deglutition function and regain a functional means of speaking. Since that time, many variations of the technique have been developed, and most of the emphasis has been on preventing complications and improving means of communication.
Pharyngo-cutaneous fistula is still the most common post-operative complication developing in patients undergoing total laryngectomy with partial pharyngectomy, irrespective of the indications of the procedure. This study aims to compare different types of mucosal repairs with 1. Pharyngo-cutaneous fistula formation and 2. Post-treatment dysphagia as outcome.
Aims and Objectives
(1) Comparative study between double layered repair of pharyngeal mucosa against routine single layered repair in cases of ''total laryngectomy with partial pharyngectomy'' in respect to formation of fistula. (2) To compare incidence of dysphagia after completion of radiotherapy regimes in the above mentioned groups.
Subjects and Methods
All patients with the principal procedure of ''total laryngectomy with partial pharyngectomy'' for histopathologically proven cases of carcinoma larynx and pyriform fossa in the department of otorhinolaryngology and head-neck surgery, Netaji Subhash Chandra Bose Medical College, Jabalpur, Madhya Pradesh, India were included. Regardless of the indications of the procedure or the stage of the disease in which the patient presented, the patients were categorized into two cohorts 1) Those in which mucosa was repaired in single layer as done routinely. 2) Those in which mucosa was repaired in two layers i.e.
1st layer of Connell's sutures and 2nd layer of simple or continuous sutures covering 1st layer completely ( Fig. 1 ).
Repair of overlying muscles, fascia and skin was done in a similar way in all the study subjects and if significant difference was noted, for e.g. torn or deficient fascia or muscles, the subject was excluded from the study.
The patient's post surgical wound in all cases was cleaned and dressed daily and patient was observed for presence of any fistulous discharge (i.e. associated with deglutition). The cases which presented with purulent discharge but were not associated with deglutition or those which responded to antibiotics were not categorized as fistula formation.
Observations and Results

1)
All the patients included in the study were males (20 i.e. 100 %). 2) Most of the patients 10 (50 %) belonged to the age group of 51-65 with distribution as: ( Table. 1) 3) Out of the 20 patients who had undergone total laryngectomy irrespective of type of mucosal repair, 5 (25 %) patients developed pharyngo-cutaneous fistula. (Table. 2) 4) Out of the 12 patients, with single layered mucosa repair, 4 (33 %) patients developed pharyngo-cutaneous fistula. (Table. 3) 5) Out of the 8 patients, with double layered mucosa repair, only 1 (12.5 %) patient developed pharyngocutaneous fistula. (Table. 4) 
Discussion
Patients with poor pre-operative nutritional status and positive surgical margins and those with diabetes are at high risk for fistula development [12] . Early studies [11, 13] did not show a significantly increased fistula rate in patients who have had preoperative radiotherapy, but subsequent studies seem to refute this [10, 12, [14] [15] [16] . A fistula begins as a major accumulating salivary leak from the pharyngeal closure into the subcutaneous space beneath the skin flaps and may be encouraged by a tight distal hypopharyngeal closure. Fistulae may develop at any point after surgical excision, but most frequently occur in the first few weeks. Depending on the location, pharyngo-cutaneous, oro-cutaneous fistulae are more common in patients requiring more extensive resections, especially including pharyngectomy or when surgery is performed as a salvage procedure after failed chemoradiation (Starmer et al. 2008 ). Post-operative infections also increase the likelihood of developing fistulae [17] .
The factors known to be associated with increased incidence are inadequate surgery, and hematoma of the surgical wound. In cases of late fistulization, second primary tumor of the pyriform sinus must be considered [2] [3] [4] [5] [6] . Though there are many other factors that may also be related to the incidence of PCF such as age, sex, smoking and alcohol consumption during the disease, liver function, hemoglobin status, previous radiotherapy, previous tracheostomy, neck dissection, comorbidities (diabetes, decompensated congestive heart failure, malnutrition, and chronic bronchitis) and postoperative vomiting.
PCF leads to significantly increased morbidity, duration of hospitalization, and financial burden, in addition to delaying the start of indicated adjuvant therapy [1] like radiotherapy and chemotherapy. Salivary fistulae also cause considerable discomfort as patients have to be fed through nasogastric tubes [2] . The literature reports PCF incidence rates ranging from 3 % to 65 % [7] [8] [9] .
In our study, overall incidence of PCF was 25 %. Incidence with single layered mucosal repair was about 33.3 % and the incidence with double layered repair was 12.5 %.
Conclusion
The authors conclude that double layered repair of pharyngeal mucosa is associated with low incidence of pharyngo-cutaneous fistula formation. Thus increased efforts and time taken during surgery is justified as it results in significantly reduction in morbidity.
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